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Abstract 
Considering the situation of Inner Mongolia and the international oil industry, two new forces, ‘government 
regulation’ and ‘industry fluctuation’, are added to the ‘five forces’ analysis model to be a ‘Seven Forces’ analysis 
model, which is to be used to analyze the competitiveness of Inner Mongolia CTL project . In addition, real options 
are introduced to compare the competitiveness of CTL in different uncertainties. 
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1. Introduction 
In 2009, the total demand for o il in China has reached 3.8 b illion tons, in which 2 b illion tons were 
imported, the degree of dependence on imported oil being up to 53%. And going on in this way, it  will 
reach more than 60% in 2020[1].Just because of this, the problem to substitute oil with other energy 
resources has attracted more and more attention. The study on nuclear energy, wind energy, solar energy, 
and biodiesel has become increasingly extensive, and CTL is just one of them.  
In Inner Mongolia, the quantity of coal resources both proved and mined is the highest in China till the 
end of 2009 [2]. As a result, CTL˄Coal-to-liquid˅ pro ject has been put on the agenda by the local 
government and coal min ing groups, among which Shenhua group was a pioneer. However, there are no 
generally agreed conclusions over the feasibility of CTL and it is still uncertain whether it  is reasonable to 
replace oil with coal in the view of a country. In this paper, the author will first analyze the 
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competitiveness of Inner Mongolia CTL p roject with a ‘Seven Forces’ analysis model, and then support 
the analysis by real options  quantitatively. 
2. An qualitative analysis on the competitiveness of CTL project 
The traditional competitiveness analysis model refers to the five forces model developed by Michael E. 
Porter of Harvard Business School in 1979, namely the intensity of competitive rivalry, the threat of the 
entry of new competitors, the threat of substitute products or service, the bargaining power of customers, 
and the bargaining power of suppliers.  
The five forces model has its own limitation. As far as Inner Mongolia, China, is concerned, the 
increase in demand, the macro-control and orientation of the market by the government is vital on the 
forming of competit iveness. Therefore, many experts and scholars have proposed to introduce the control 
of government, improving the five forces model to be a six forces model [3]. Besides the control of 
government, the author proposes that the oil industry has its own particularity and oil prices are subject to 
huge fluctuation. In this paper, another force ‘the fluctuation of the industry’ is also added to the five 
forces to extend it to a ‘seven forces’. 
2.1 The intensity of competitive rivalry 
There are many factors affecting the lasting competit iveness of a project. As oil is a kind of strategic 
resources, another coordinate “time” is added to the static SWOT analysis method, developing it into 
three stages: short-term SWOT, midterm SWOT, and long-term SWOT. W ith the improved analysis 
method, we could analyze the potential changes on the current strengths, weaknesses of the project and 
the reasonability of strategic objectives, and work out corresponding strategic solutions.  
With the passing of time, the strengths of the project will disappear, the weaknesses will decline, the 
threat will increase, and the opportunity to invest will disappear completely. Therefore, CTL pro ject 
should apply S+O long-term strategy, increasing the investment in developing technique, and taking the 
technique as a kind of strategic reserve.  
2.2The bargaining power of suppliers 
Coal price has been on rise since 2005, which stimulate an increase in the demand for coal and 
rebound of coal market. Currently, the coal price has been increased to 500 Yuan RMB per ton from 80 
Yan RMB in 2001. Although Shenhu has signed cooperation agreements with its contracting coal 
enterprises to guarantee a low cost for their raw material, every one is equal before the market economy 
rules. The increasing demand for coal absolutely leads to the rise of its price . In addit ion, the cost in 
mining security is high. As the increasing demand for coal, irregular mining in the industry comes forth 
and causes accidents frequently, to which the government has paid much more attention.  Therefore, the 
cost of mining will be much higher than before. If coal is liquefied in a large scale, it will affect coal price, 
other industry related with coal, and even the national economy as a whole. In the near future, the demand 
for coal is greater than the supply, and it is favorable for suppliers.  
2.3 The bargaining power of customers 
Currently, the o il price is h igh and the demand for it  as well, but most of the selling network is 
controlled by two major o il companies, CNPC and Sinopec. And as for CTL enterprises being about to 
put into operation, it will defin itely lead to an increase in  the selling cost. In addition, the quality of o il 
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produced by CTL technique will be a factor for the customers to consider. With more and more o il 
substitute coming into being and the price getting lower, consumers will choose the products most 
favorable for them. 
2.4 The threat of substitute products or services 
The increase in oil price will encourage the study on other substitute energy resources beside CTL 
technique [4]. The study on biological energy  resources and recycling energy resources are under and in 
the same t ime energy saving technique has drawn more and more attention˄Table1˅. The develop ment 
in oil substitute and energy-saving technique must lead to a decline of the competitiveness of CTL pro ject 
and the rise of energy price will stimulate the investment in oil substitute and energy saving technique. 
CTL technique could only be regarded as a supplement and strategic reserve. 
Table1 the practical resource supply in the future 
prices ˄dollar/barrel˅ Practical energy supply 
30 deep-sea oilˈnuclear energy 
40 gas-to-oil, CTL, Canada oil-sands 
50 American Barnett shale oil 
60 Super deep sea oil 
2.5 The threat of the entry of new competitors 
As oil price has been increasing, CTL project attract much  more attention than before. In  almost every 
place where coal is mined in a large scale, the government and enterprises intend to invest in CTL project. 
The total production capacity of the CTL pro ject both under construction and planned to construct has 
reached 2000 million tons, total investment planned 2000 billion [5]. 
The establishment of so many CTL pro jects, if all of them could produce oil successfully, must 
increase the supply of oil for China, even for the whole world, which will defin itely lead to a decline in 
oil price. On the other hand, the increasing demand for coal will cause the increas e in coal price. This will 
bring higher cost and lower profit fo r CTL enterprises. The falling price of oil will make CTL enterprises 
get no profit, and force them quit the competitiveness eventually. 
2.6 Government Regulations 
Currently, there are many unfavorable factors existing in  CTL project. The CO2 discharged from coal 
–to-liquid process is much more than that of coal consumed directly (about four times) [6]. And CTL is a 
high energy-consuming project, using considerable water resources (about 10 tons for every ton of o il). 
This seems to be incompatible with the development plan of China. The internal returns rate and recovery 
period of CTL project  is calculated under the condition of favorable government  regulations: complete 
taxes free or part taxes free. From table 2, we could see that the influence of government regulations on 
CTL project is great. 
In addition, oil price will rise with the improvement in the management of coal mining and use, and 
higher environmental requirement. Hence, besides the oil price, whether CTL project could succeed also 
depends on the government regulations for taxes, water resources, and environment protection. Without 
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the favorable government policy and potential subsidy, the long-term competit iveness of CTL pro ject will 
decrease greatly. 
Table2 the income tax policy influence on the inner rate of return [5] 
Assumed favorable income tax policy 
After paying income tax 
The internal rate of 
return 
The ratio of 
change 
The recovery 
period 
The ratio of 
change 
33% tax rate 11.53ˁ  11.32  
tax free for the first two years and half tax free fro 
the following three years 
13.35ˁ 15.78ˁ 9.71 -13.54% 
Tax free for five years 14.15ˁ 22.72ˁ 9.09 -19.06% 
15% tax rate 14.44ˁ 25.24ˁ 9.17 -18.34% 
Tax free for ten years 15.94ˁ 38.25ˁ 8.01 -28.67% 
2.7The fluctuation of oil industry 
As a kind of strategic resources, oil is  a guarantee for the development of a country. The price of oil  
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Fig.1 1982-2009 Brent petroleum average oil price                        Fig.2 4-Period reset biomed tree model 
is affected by various factors, such as politics, speculations, and subject to huge fluctuation accordingly. 
Therefore the fluctuation of oil p rice  is great, and we could  know the fluctuation ratio is 40.3%through 
calculation. ˄Fig.1˅ 
Since CTL technique was brought into being in 1923, the boom and slump of CTL project has been 
closely associated with its cost and the international oil price, among which the latter has played a more                   
important role. After the WWII, 9 F-T factories [4] were shut down due to the increase in oil supply 
worldwide and the cost of coal in German. In the early and middle of 1960s, there is noticeable progress 
in CTL technique in America but CTL technique is losing its attractiveness due to the decline of oil price.  
From the above, it  can be seen that the fluctuation rate of international o il price is great, and there are 
many influencing factors. CTL faces  the risk caused by oil price fluctuation in world wide, which  will 
directly affect the long –term competitiveness of CTL project. 
3. A quantitative analysis on the strategic value of Inner Mongolia CTL project under uncertain oil 
industry fluctuation 
3.1 The calculation of real options value 
Real options analysis method [6] is a decision-making method for investment, fu lly  considering the 
uncertainty, the management flexibility, and the irreversib ility of a pro ject under the economic 
environment of high uncertainty. CTL pro ject, h igh risk and high management flexibility, is just in this 
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kind of environment of h igh uncertainty, which indicate that it is very reasonable to use  realoptions 
analysis method to analyze the investment in CTL pro ject. The binomial tree pricing model of options 
mainly  adopts a binomial tree to complete the evaluation of real options value. In this paper, c++ 
language is used to prepare simulat ing software dealing with the possible tracks of the b inomial tree to 
work out the value of assets under various situations. Fig.2 shows a new binomial tree joined at a not after 
every moving.  
3.2 The investing value of CTL project 
The operating value of CTL project  is the net present value in the future period (10 years) of an 
immediate investment. The value of waiting to invest is the value of uncertain fluctuation in future period 
and the value obtained from avoiding losses. 
 With the method of Fig.2, we could get 5000 possible tracks in the binomial tree through simulation 
with computer. The aim of the simulation is to find the total value of the project, identify all the  tracks, 
calculate the discount cash flow of every tracks, and then get the average of these cash flows, which is the 
optimal value of the project(table3). 
Table 3 a comparison between the value of the operation value and the value to invest of CTL 
Project  Operation value˄with 
mature technology˅ 
Operation value˄with 
immature technology˅ 
The value of waiting to 
invest  
Value˄billionˀ˅ 2.512 -2.35 1.1.3 
4. Conclusion 
We can see that CTL pro ject is competitive in the shore-term, but not sure in the medium and long 
term. When the CTL technology is not mature, the operation value of CTL pro ject is less than the value of 
wait ing to invest. In addition, from the long run, it is unreasonable to replace one kind of non-renewable 
resources with another kind. It is sensible to reserve the valuable non-renewable resources, waiting fo r the 
greatest potential of CTL project and getting the greatest value of waiting to invest.  
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